State-supported programs providing loans and scholarships in exchange for service in underserved areas provide an important source of financial support for medical students while encouraging them to select careers in primary care. The purpose of this research was to seek a better understanding of these often unheralded but important state sources of support, and learn if they have continued to grow in the twenty-first century. Administrative data were obtained on statesupported programs operating in 2008 that provided financial support to students, resident or practicing physicians, physician assistants, nurse practitioners, certified nurse midwives, dentists, and licensed mental healthcare providers in exchange for service in an underserved area. The authors identified numbers, types of state-supported programs, program workforce strength, and features of state programs. In 2008, 75 state programs, operating in 37 states, collectively had 5113 program participants under contract. Loan repayment programs (n = 42, 56%) were the most common type of state-supported programs. Practitioners signed initial contracts in 2008 totaled 1173, with more non-physicians (n = 681, 58%) signing initial contracts than physicians (n = 492, 42%). Additionally, 2803 practitioners were serving in programs in 2008. Field placement was also slightly greater among non-physicians in 2008 (n = 1433, 51%) than physicians (n = 1370, 49%). State support-for-service programs remains an important source of financial assistance for those willing to make service commitments in underserved areas. Moreover, these programs continue to increase in size, even amidst the economic malaise, and provide an obligated primary care workforce in underserved areas.
Introduction
Compared with other developed nations, the United States (US) has substantially lower percentages of primary care physicians relative to specialists [1] - [4] . Primary care providers comprise only about 35% of the nation's physician workforce and 37% of the physician assistant workforce [5] . Furthermore, a recent study predicted that expected population growth, coupled with the aging of the population, will expand primary care physicians' workloads by one-third in the next two decades [6] . Such future workload projections indicate growing demand for primary care services, even as fewer American medical school graduates are choosing to enter primary care residency programs [1] [7]- [9] . Medical school graduates selecting primary care residencies dropped by half from the mid-1990s to the mid-2000s, and from 2000 to 2005 the percentage of medical school graduates in family medicine residencies declined from 14% to 7% [7] [10] .
Primary care physicians earn approximately half of the income of their specialty colleagues, a fact not lost on those students traversing the medical education pipeline [11] - [14] . Recently this gap has been widening, while at the same time overall medical education indebtedness is increasing [4] [15]- [17] . In 2011, 86% of medical school graduates had education debt, with an average debt of $161,290 [18] . Given the escalating costs of medical education, current incentives are misaligned to encourage medical students to select careers in primary care and to practice in underserved communities. The critical question is: What financial incentives will enable students who are interested in primary care practice in rural and underserved areas to fulfill their career goals, surmounting the challenges described?
One such mechanism has been the National Health Service Corps (NHSC). This program, in existence for 40 years, matches students and residents to areas of need in exchange for scholarship and loan repayment incentives. NHSC has been recognized as an important program in the quest to realign physician maldistribution in the US [19] . Less well known as part of the solution for steering more recent graduates to primary care and underserved areas, are the programs which have been set up in many states to provide scholarships and loans in exchange for practice in underserved areas. Recent work found loan forgiveness programs to be among the most financially advantageous for indebted medical school graduates selecting careers in primary care [20] .
With more recent evidence of declining numbers of primary care physicians, and sky-rocketing student loan indebtedness, we believed it a propitious time to review the status of state-associated scholarship and loan repayment programs across the US for comparison with the status of such programs in the mid-1990s. Our study seeks to better understand these often unheralded but important state sources of support, and learn if they have continued to grow in the first decade of the twenty-first century. In short, do they remain a viable alternative for addressing student loan indebtedness and societal needs for increasing the primary care workforce in rural and underserved areas of the US?
Methods
In order to record and compare trends in state support-for-health service programs over time we reviewed and utilized where possible the methodology previously reported by Pathman et al. [19] . This previous study of state loan and scholarship programs identified five different program categories (scholarship, loan, resident support, loan repayment, and direct financial support), and we have done likewise.
Identifying Eligible State Programs
A mixed mode and repetitive approach was utilized to identify eligible support-for-service programs in the calendar year 2008 in all 50 states using searches of available compendia and telephone contacts with individuals and program offices. Compendia included online sources and other available documents; previous studies; lists of state primary care office directors and administrators; lists of state loan repayment program contacts; officials in state offices of rural health and primary care, state public health offices and state higher education financial aid authorities, and other online sources, printed materials and documents available to the public. Our eligibility criteria for programs were determined using similar methods established by Pathman et al. [19] . Eligible programs were designated as those that 1) provided financial support to students, resident or practicing physicians (MD or DO), physician assistants (PA), nurse practitioners (ARNP), certified nurse midwives, dentists, and licensed mental healthcare providers (e.g. registered or licensed psychologists, marriage/family therapists or clinical social workers); 2) had a service requirement or option in a defined medically underserved setting across a given state rather than solely in one region or community within a state; 3) supported practitioners with state public dollars, community funds, recurring program dollars, or funds from private nonprofit sources but do not have majority direct federal support; 4) delivered financial support directly to practitioners or to an educational or financial entity on their behalf, such as a medical school or commercial lender; 5) and were operating in the calendar year 2008. Our criteria differed from Pathman et al. [19] in that we included dentists and licensed mental health providers in the list of eligible programs. Similar to Pathman, et al. [19] , we excluded service-requiring programs for registered nurses, pharmacists, and other health care workers if physicians and mid-level practitioners did not comprise the majority of obligated participants.
Data Collection
A survey instrument was developed and used for data collection. Survey respondents were contacted via telephone and asked to participate in the study. The survey was administered to program representatives (in most cases, program directors) of identified eligible programs either through semi-structured telephone interviews using the survey (n = 65), or in a few cases (n = 10), the survey was mailed or emailed to the program representative at their request for them to complete and return at their convenience. The survey sought to obtain administrative data such as program classification, administering organization, financial support and funding sources, eligible service sites, contract terms for participants, types of obligated practitioners, number of practitioners under contract, field strength, and retention rate after completed obligation. Programs' representatives provided all of the information on program characteristics presented. In some instances, program representatives were unable to provide information on all survey questions, generally due to lack of historical records related to those specific areas. Data collection began in June, 2009 and ended in August, 2010. The Florida State University Institutional Review Board (IRB) approved the study.
Analyses
We tabulated the number of eligible programs in 2008 by type, using program classification types developed by Pathman et al. [19] . We utilized descriptive statistics to portray the distribution of programs throughout the nation, as well as essential program features such as administering organization, funding sources, eligible service sites, and contract terms. Finally, we calculated the total number of new contracts and field placement by adding data across programs.
Results

State Programs (Numbers and Flux)
Ninety-two eligible programs were identified in 42 states in 2008. Responses were received from 75 (81.5%) programs in 37 states. Loan repayment programs (n = 42, 56%) were the most numerous type of program available in 2008, with fewer scholarship (n = 12, 16%), loan (n = 11, 15%), direct financial incentive (n = 7, 9%) and resident support (n = 3, 4%) programs ( Table 1) .
Distribution of Support-for-Service Programs across States
Of the 37 states that offered eligible state-level support-for-service programs, 18 (49%) offered two or more programs. Of those 18 states offering more than one program, eight (44%) were from the South region and seven (39%) were states located in the North Central region of the country. State-funded programs were somewhat less common among states in the West (n = 5, 14%) and Northeast (n = 6, 16%) compared with states in the South (n = 12, 32%) and North Central (n = 4, 38%) regions (Figure 1) . 
Program Workforce
In 2008, the 75 state programs collectively had a total of 5113 program participants (students, residents, and actively practicing providers) under contract. This same year, the state programs collectively signed initial contracts with 1173 practitioners of whom 492 (42%) were physicians and 681 (58%) were non-physicians ( Table  2 ).
The state programs had a total of 2803 practitioners serving their obligations in 2008, of whom 1370 (48.9%) a Non-physicians included physician assistants, nurse practitioners, certified nurse midwives, dentists, and licensed mental healthcare providers.
were physicians and 1433 (51.1%) were non-physicians ( Table 2) . Of the physicians serving obligations, the majority were allopathic (n = 758, 72.7%) and practicing in Family Medicine (n = 706, 75.1%) ( Table 3) . Only 16 of the 75 programs monitored physician retention in the service area after obligations were completed. Among these 16 programs, the average percentage of physicians that remain in the service area following their obligation was 79%. The mean number of physicians defaulting on their service obligation was 8.6 per program.
Features of State Programs
State programs were administered by various state organizations and offices, with the state office of rural health (n = 21 of 75, 28%) being the most common administrative organization in 2008 (Table 4) . Additionally, 24% (n = 18 of 75) of programs reported a combination of two organizations as the administrating entity with the state office of rural health and state office of primary care (n = 12 of 18, 67%) being the most common combination. Other arrangements included state office of rural health and other state health office (n = 3 of 18, 17%), state higher education financial authority and other state health office (n = 2 of 18, 11%), and individual medical school and private organization (n = 1 of 18, 5%). Only two (3%) of 75 programs were administered by individual medical schools. Forty-nine (68%) of the 72 programs that reported a funding source were funded entirely (n = 32 of 72, 65%), or partially (n = 17 of 72, 35%) by state appropriations. At least some federal funding was received by 15 (21%) of 72 programs. Programs used a variety of approaches to define sites where practitioners could serve their obligations. Twenty (27%) of 73 programs used federal designation criteria solely, and 23 (32%) of 73 programs combined federal Health Professional Shortage Areas (HPSAs) or Medically Underserved Areas (MUAs) with other state designations. The remaining 30 (41%) of 73 programs used entirely state-specific designations, such as community assessments and census numbers, to determine site eligibility.
Contract terms for practitioners varied greatly by program. Financial support opportunities, for the 71 programs indicating a range, varied from $2000 to $50,000 per year with a median of $20,000. The minimum obligation of service for the 66 programs reporting a range, varied from six months to seven years with a median of three years. Financial penalties for practitioners who defaulted on their service obligation while under contract ranged from none (n = 9 of 74, 12%) to either exclusively repaying principal (n = 3 of 74, 4%), interest (n = 4 of 74, 5%), or incurring penalties (n = 5 of 74, 7%); but the most common penalty was varying combinations of the three (n = 53 of 74, 72%) (data not shown).
Discussion
Changing Spectrum of State Programs
The number of state-support for service programs has slightly increased over the last decade from 82 programs in 1996 to 92 programs in 2008. However, the composition of programs has changed since 1996, with fewer scholarship, and more loan repayment, programs in 2008. Pathman et al. [19] reported 18 more scholarship programs than we did, but we noted 13 additional loan repayment programs.
While the discrepancy in scholarship programs from 1996 to 2008 is significant, there are several possible factors potentially influencing this shift. Economic hardships and budget cuts in many states have forced decreased funding in state-supported programs and may be responsible for the loss of several programs [21] - [23] . We were able to confirm that five scholarships programs active in 1996 either have since been eliminated or no longer receive funding. There were an additional eight scholarship programs active in 1996 that we were unable to document in 2008, also possibly linked to loss of program financial support.
Previous research on the NHSC has shown that loan repayment programs cost less per year of obligated service, Other state health office 5 (7) Other state non-health 10 ( and recipients have a higher rate of retention at their service site after their obligation is complete when compared to scholarships programs [24] . The recent economic malaise may have influenced a paradigm shift in program type from scholarship to loan repayment. Several states that reported scholarship programs in 1996, did not report any loan repayment programs at that time. However, those same states did not report any scholarship programs in 2008, but did report loan repayment programs. Therefore, it is plausible, that some of these programs changed program type from scholarship to loan repayment in order to be more cost effective. Finally, types of program distinctions are not always clear. A handful of support-for-service programs are titled "scholarship/loan repayment" and the program classification is dependent upon when the program participant applies for the support. A participant, applying prior to their educational enrollment, would receive a scholarship, whereas a participant applying after their education has begun would receive loan support. Therefore, some of the support for service programs identified in 2008 and classified by the survey respondent as either "loan" or "loan repayment" could potentially be the same program identified in 1996, but classified previously as "scholarship".
Changes in Practitioner Participation
Overall, more physicians signed initial contracts and were serving in programs in 1996, but more non-physicians signed initial contracts and were serving in programs in 2008. Non-physicians signing initial contracts in 2008 (n = 681) substantially increased (266% greater) compared with this group's initial sign-up in 1996 (n = 256). Slightly more physicians were serving in programs in 2008 (n = 1370) than in 1996 (n = 1306). Field placement was also greater among non-physicians in 2008 (n = 1433) than in 1996 (n = 370).
While the physician workforce has continued to increase over the past decade, the growth in physician supply is accounted for by increasing numbers of non-primary care specialists [4] . Therefore, as an increasing number of physicians are choosing to go into specialty medicine, states have made policy changes to emphasize the role of mid-level practitioners to fill the gaps in primary care, as exemplified by the number of mid-level scholarship recipients.
Limitations
Our study is not without limitations, most significant being the omission of 17 identified eligible programs. Despite repeated attempts (spanning the two-year data collection period) to contact the program representatives of non-respondents, we received either no feedback or reluctance by the program representative to participate, mostly due to time constraints. Additionally, the sample size for individual survey questions varied, some program contacts did not provide answers to all survey questions. Generally, in these cases, the answer to the question was either not known by the program contact or the data sought was not available. Turnover among program administrators in state and governmental entities compounded these data collection problems as well. Many of the programs had administrators or representatives who had not been in the position long, or in some cases, were acting administrators. In these situations, the program representative often lacked the program background and knowledge needed to provide complete responses to survey questions.
Conclusions
Since the data were collected in 2008, changes have occurred in state budgets and in the NHSC that have potentially affected the status of state support-for-service programs. As noted previously, funding for many state programs has been reduced and even eliminated in some cases [21] - [23] . If states continue to experience budget challenges, state support-for-service programs may not be able to meet the demand from practitioners and communities to fill positions [25] . On the other side of the spectrum, the American Recovery and Reinvestment Act (ARRA) and the Affordable Care Act (ACA) have provided additional funding to the NHSC, essentially doubling the size of its workforce support [26] [27] . With the expansion of the federal program, state programs may find themselves competing with, rather than complimenting, the NHSC [25] . Many state programs are currently reporting a decline in the number of applicants and some are finding it difficult to fill positions [25] .
The findings of our study, coupled with the increasing importance of securing a stable primary care workforce, have several implications for future research. First, our hypothesis of scholarship programs transitioning to loan repayment programs requires validation. Ideally, future research should track state-based programs over time with an eye towards identifying best practices and most cost effective program characteristics to share with states considering such type programs to meet local needs. Second, the enactment of the ACA will lead to greater demand for primary care services. Although several new medical schools have been established in the US in the last decade, few are committed to producing a primary care workforce. Future research needs to examine whether physicians are vacating the primary care field, leaving mid-level practitioners as the predominant primary care workforce, particularly in underserved communities. Third, future research should also examine how the expansion of the NHSC under the ACA has affected the primary care pipeline: Is it being accessed primarily by physicians or mid-level practitioners? Fourth, the ACA has made a short-term commitment to increasing reimbursement rates for primary care physicians. This commitment needs to be sustained long enough to facilitate research to assess its impact on numbers of physicians entering and remaining in primary care in comparison with specialty care.
Providing access to care for all Americans, and preferably a medical home in a primary care based model, continues to be a key goal for many health care advocates in this country. While the ultimate solutions may relate to an acceptable vision of health reform, a well-trained, primary care workforce available and willing to work in underserved areas, is an instrumental component. Financial barriers continue to be an important barrier for at least some students, residents, and physicians, as they weigh their specialty choice and practice location [28] [29] . Exacerbation of the historic misalignment between workforce specialty needs and disincentives for students to enter primary care creates greater dependency upon external sources of support. Programs, like the state-level initiatives studied, continue to be an important source of financial support for those willing to make service commitments in underserved areas. Furthermore, previous research indicates these programs are not only successful at attracting students to primary care, but that state obligated physicians are more satisfied and remain longer in their practice than non-obligated physicians [11] [30] [31] . Health care advocates and policy makers must not overlook the state role in providing loan and scholarship opportunities to meet their unique and growing needs to expand access to quality health care.
